Summary. The reasons for low fertility in a flock of inbred sheep were investigated. Of a total of forty-one inbred ewes run with tested rams at normal mating time, sixteen (39%) were unlikely to have carried a lamb to term. Causes included non-ovulation (six ewes), non-cleavage or abnormal cleavage of ova (four ewes) and non-viability of early implanted embryos (six ewes). Out of twenty-six non-inbred half-sibs of similar ages only one potentially infertile ewe was found (nonovulation).
INTRODUCTION
Low fertility has been shown to be a frequent consequence of inbreeding in many animal species. In studies of the effect of inbreeding on Merino and on Scottish Blackface sheep (Doney, 1958 (Doney, , 1966 ) a significant increase in the proportion of barren ewes (ewes not producing lambs at term) was found in all seasons and age groups. In both breeds the proportion of inbred sheep which repeatedly failed to lamb in a series of consecutive seasons was greater than expected on the random occurrence pattern described by Barrett & May (1958) . Factors contributing to this high rate of reproductive failures have not been examined in sheep although Falconer & Roberts (1960) studied the stage of development at which reduction of litter size took place in inbred mice.
In this report some observations on the causes of infertility in a small flock of inbred Scottish Blackface sheep are presented. The life-time reproductive performance of the same flock has been reported previously (Doney, 1966 (Hart, 1956) . The following procedures were adopted : (1) All ewes which returned to service were killed 4+1 days after the second service.
(2 Ovulation, fertilization and early development Five non-inbred and nine inbred ewes failed to hold to the first service and were served again around 16 days later. When killed 4 days after their second service all ewes were found to have at least one degenerating corpus luteum from the first cycle and at least one corpus luteum from the second. The number of ova recovered from each sheep corresponded to the number of new corpora lutea in the ovaries with one exception. The ovum from one of the five noninbred ewes, which had a normal corpus luteum, was not recovered.
All the ova recovered from the remaining four non-inbred ewes appeared normal and had eight or more cells. The ova from five of the nine inbred ewes also appeared to be normal and showed the same range in stage of development as those from the non-inbred ewes. Cleaved ova from two inbred ewes were grossly abnormal; one had diffuse vacuolated cells and the second had a split in the zona pellucida. The remaining two inbred ewes had ova (3) which were judged to be uncleaved although they were surrounded by spermatozoa.
Four ova (three from inbred ewes and one from a non-inbred ewe), recovered at 3 to 3\ days, were found in the Fallopian tubes. The remaining ova, recovered at 4 to 5 days, were found in the uterus except for one (inbred, non-cleaved), which was still in the tube.
Embryonic loss
The crown-rump measurement of all 25-day embryos from the six non- 
Ovary weights
Ovaries with 25-day corpora lutea from the mated ewes of both types had a mean fresh weight of 1-38 + 0-07 g whilst those with 4-day corpora lutea weighed 1-07 + 0-11 g. Examination of the ovary contralateral to that contain¬ ing the corpus luteum suggested that there were two distinct groups. The mean weight of those which showed obvious visual signs of developing follicles was 0-79 + 0-04 g. However, in eight inbred and one non-inbred ewe, all with a corpus in one ovary, the contralateral ovaries were relatively small and appar¬ ently inactive (mean weight 0-52 + 0-03 g). Histological examination of these showed that follicles were present. The mean weight of ovaries from the un¬ mated ewes was 0-36 + 0-09 g, all aplastic ovaries were less than 0-2 g.
Previous reproductive performance
The oldest ewes in this study had had four previous potential matings (run with the ram flock in four consecutive years), whilst the youngest had only had two. The lifetime performance of the ewes was summarized as the number of successful pregnancies (as judged by the birth of one or more, living or dead, lambs)/ewe/potential mating. The mean value for the non-inbred groups as a whole was 0-86 with no obvious difference whether or not they had held or returned to service. The mean values in the inbred group for those which produced a lamb at term and for those which, when killed at 25 or 4 days, were judged as normally developed were 0-61 and 0-52, respectively. The correspond¬ ing values for the unmated ewes and for those which were abnormal at 25 or 4 days were 0-25 and 0-16, respectively.
DISCUSSION
The morphological abnormalities found in some ova from the inbred ewes may be taken to represent a source of reduced reproductive performance (Hart, 1956; Dutt, 1964) , although the possibility of damage during recovery cannot be discounted (Braden, 1964) , and Hancock & Hovell (1961) These data differ slightly from those of Falconer & Roberts (1960) who found the effects of inbreeding in mice expressed mainly in the pre-implantation loss of ova or embryos. However, they pointed out that, in their experiments, ovulation rate was related to maternal live-weight, and because of special circumstances, the inbred mice were not lighter than non-inbreds. A high proportion of inbred ewes in this experiment were considerably smaller and in poorer condition at all stages than their non-inbred half-sibs (Doney, 1966) .
Many workers (e.g. Ryle, 1961; Dutt, 1964; Edey, 1966) have shown that ovulation rate and early embryonic survival in normal ewes can be affected by various environmental conditions and it has been suggested that one of the effects of inbreeding is to increase the sensitivity of some individuals to environ¬ mental stress (Shelton, Rendei & Finlay, 1964) . The variety of potential causes of reproductive failure found in this report, together with the high degree of repetitive barrenness disclosed in previous studies (Doney, 1958 (Doney, , 1966 , might be interpreted in relation to a possible impairment of endocrine function following inbreeding as suggested by Doney (1959) and Falconer & Roberts (1960) .
